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Introduction. Hypothermia is used for neuroprotection in patients after cardiac arrest. However, therapeutic hypothermia at 33º C also affects 
myocardial function. To elucidate these effects we studied myocardial function during hypothermia in a porcine model, with particular emphasis on 
diastolic dysfunction.
Methods:  8 anesthetized open chest pigs were cooled from baseline (38º C) to hypothermia (33º C). With a micromanometer in the left ventricle 
(LV), peak systolic (LVP) and end-diastolic pressure (EDP) was measured, and LV dP/dt was calculated. Systolic duration was measured from R on 
ECG to dP/dtmin, and isovolumic relaxation time (IVRt) from dP/dtmin to mitral valve opening. Time constant of LV relaxation (τ) was calculated in 
IVRt. Transmitral flow velocities (early diastolic flow = E; atrial flow = A) were measured by 2D echo/Doppler. Measurements were made at 38º and 
33º C, and results are given as mean±SD. Comparisons were made by paired t-test, p≤0.05 was considered significant.
Results:  Heart rate decreased from 38º to 33º C, 93±11 to 80±11 beats per minute (p<0.05). LVP decreased (78±6 to 70±12 mmHg, p<0.05), 
while EDP did not change. Systolic duration increased at 33º C (0.33±0.02 to 0.46±0.04 s, p<0.05), while diastolic duration decreased (0.30±0.06 
to 0.27±0.09 s, p<0.05). IVRt was also prolonged at 33º (0.04±0.01 to 0.07±0.02 s, p<0.05), resulting in a decreased filling time (0.28±0.06 to 
0.24±0.09 s, p<0.05). τ increased from 31±6 to 61±10 ms (p<0.05). E decreased from 0.7±0.1 to 0.5±0.2 cm/s (p<0.05), while A did not change 
significantly (0.5±0.1 to 0.6±0.1 cm/s). The resulting E/A ratio changed from 1.2±0.2 to 0.9±0.3 (p<0.05).
Conclusion:  The prolongation of systolic duration and IVRt resulted in a significantly decreased LV diastolic filling time. Together with the slowed 
relaxation this may alter the diastolic properties. The reduced amplitude in early diastolic transmitral flow (E) and the inversion of E/A ratio during 
hypothermia support this assumption, and suggest a compromised LV filling more dependent on atrial contribution.
